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COMPOONOS AMD M1TMCW0S FOR THE TUEEATMEMT OF 
POST TRAUMATIC STRESS DiSfORDER 

This in vention relates to a methods for the -treatment or prDphylaxis of post- 
5 traumatic stress disorder (PTSD) using topimnMe and related suifamate derivatives 
and analogues, and the pharro acologi c a! i y acceptable acid addition salts thereof, 
alone or in association wife a pharmaceatically acceptable earner. 

Chromic post-traumatic stress disorder (PTSD) is a difficult to treat condition. 

10 To date, the U.S. Food mi Drag Administration has approved only one medication, 
^ertraJinc, for the treatment of PTSD, and has limited the indication to women. 
Hypotheses on the etiology of PTSD have suggested that after exposure to traumatic 
events, limbic nueleimay become kindled or sensitized. ConsequeMly, drugs known 
to have anti-kindliiitg or anticonvulsant effects have been assessed as treatments for 

IS PTSR (See Post RM et it, "Cocaine, kindling, and psychosis," Am J P^chimry 
133:627-634 (1976)1 Post RM et al, ^Conditioning and seTtaitisation in the 
longitudinal coarse of affective illness;' Br J ?$ychwtfyX4$ii9lr$0l (1986); and 
Post RM et aL "Kindling versus quenching. Implications for the evolution and 
treatment of posttraumatic stress disorder," Ami N ¥ Acad $ei 821:2S5-29S (1997)), 

20 For example* earhamazepine may reduce ra^xpenencing and arousal symptoms, 
whereas valproate may reduce avoidance/numbing and arousal symptoms but not re- 
experiencing symptoms. {See Keck PE et eL, "Valproate and carbamazepme in the 
treatment of panic and posttraumatic stress disorders, withdrawal states and 



WO §0/?2S4i FCmi$00/I4593 



behavioural dyscontral syndromes," / Clin PsydmpharmacQl 12($iippl l):3fe-41. 
(1992).} 

The generic class of compounds of the following fboBuja I: 



GHpS0 2 NHR t 




R * (i) 

5 are streturaiiy similar antiepileptie compounds that are highly effective 
anticonvulsants in animal tests (Maryanoff, B,E. et ah, MM Cft*m 30:880-887 
(1987); Maryanoff, Bil et at* Bio&rgmic & Medicinal Chemistry Lemm 3:2653- 
2656 (1993), McComsey, D;F. et ai, X Org, Chem, 1995). The&e compOim^ are 
covered % tee U,S- Pat/Nos,; 4,513,006, 3384,32? and 5<49S>62& One of tee 

1 0 compounds 2*3 :43-bis-Q-{ i-methyte^^ sul&mstte known 

as iopiramals has been demonstrated in clinical trials of human epilepsy m be 
effective as acijunctive therapy or as monotherapy in teating simple and complex 
partial seizures and secondarily j^nef&lizsd seizures (E. Faught et, ^ Epilepsia 36 
(S4) 33, .1995; S, K. Sachdeo et at. Epilepsia 36 (S4) 33, 1995), and is currently 

15 marketed for the treatment of simple and complex partial seizure epilepsy with or 
without secondary generalised semfes m Great Britain, Finland, the United States, 
Sweden and elsewhere, and applications for regulatory approval are presently 
pending or have been approved in over 50 countries t&roughoot the worfd. 

Compounds of Formula i were Mtiaily found to possess anticonvulsant 

20 activity in the traditional maximal electroshoefc seizure (MSS) test in mice (Shank, 
R, E et at,.. Epilepsia 35 450-460, 1994). Subsequent studies revealed that 
Compounds of Formula I were also highly effective in the MES test in rats. More 
recently topiramate was found to effectively block seizures m several rodent models 
of epilepsy (h Nakamura et aL Eur, X PiiarmmoL 254 83-89, 1994), and in an 

25 animal mode! of .kindled epilepsy (A. Wauqoier et at. Epilepsy Res: 24 73-7?, 
1996). 

More recently, topimmate has been shown to have efficacy in the treatment of 
n broad range of seizure types in adults and children, (Faught E., "Efficacy of 
topiramate as adjunctive therapy in refractory partial seizures: United States trial 
30 experience," Epilepsia 38(suppl /W4-27 (1997); Ben-Menachem E 5 mimical 
efficacy of topirarnate as add-on therapy in refractory partial epilepsy; The European 
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experience," Epilepsia Wmppl 1};28~30 (1997); Reife RA et al s "Topimmate as 
adjunctive therapy in refractory partial epilepsy: Pooled analysis of data from five 
doubte-blind* piaceba-controlted trials " Epilepsia Mimppl l):3l-33 (1997); 
Roseufeld WE et al : "Long-term experience with topiramate as adjunctive therapy 
5 and as monotherapy in patients with partial onset seizures: Retaspec&ve study of 
open4ahe! treatment;" Epilepsia 38(suppi l)j34~36 (1997); Biton V., ^Preliminary 
0pen4abei experience with topiramate in primary generalized seizure^ Epilepsia 
3$imppl i};42~44 (IWF); Oteer TA, x Topiramate use in pediatric patients* Can J 
Neurol Set 25:8-12 (1998); and litems RD ei a) M *A double-Mind, randomised 

10 trial of topiraBiate as adjunctive therapy for partial-onset seizures in children, 
Topiraniate YP Study Group, " Neurology 52:1338-1344 (1999)). The drug has an 
usually broad spectrum of pharmacological properties, with several proposed 
mecbanisms of action, In addition to carbonic anhydrase inhibition, topiramate 
induces state-dependent blockade of voltage-gated Na* channels, enhances 

15 GABAergic activity at GABAA receptors, blocks glutainate inhibition at 
kainate/AMPA receptors, and promotes protein phosphorylation of neuronal 
conductance channels* Topiramate Ihus combines several pharmacological 
properties of caAma^epiue and valproate, in addkion, LIS* Patent ISfo. 5*753,693 
discloses that topiramate, and the sul&mate derivatives of fennula I (above) are 

20 useful for the treatment of manic-depressive bipolar disorder CMDBD}. 

Recent preclinical studies on topiramate Have revealed previously 
unrecognized pharmacological propertfe^ wliJc]t suggest that topiramate should be 
effects ve in treating post traumatic $wm disorder (PTSD), 

25 to accordance with the present invention, it has been found that topi mmaie 

and related self amate compounds of the following formula I: 

) ( «2 

^ n (I) 

whereinX k Q or G!% r and R h R 2 , % R 4 and R 5 areas defined hereinafter, and the 
pharmacologically acceptable acid addition salts thereof alone or in association with 
30 a pharmaceutically acceptable carrier, are useful in treating post traumatic stress 
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disorder (PTSD). The compounds of the invention may also be used prophytaically 
to lessen the frequency and/or intensity of PTSD symptoms fbUowmg a tr atH#a% 
event. 

This and other aspects of the invention will become apparent from the 
5 description of the invention which follows below. 

The foregoing aspects and many of the attendant advantages of this invention 
v*iB ''bf^ccM^\'v^6r&-; .irea(£i3y appreciated as the same become better understood by 
reference to the following detailed description, when taken in cory unction with the 
10 accompanying drawings, wherein: 

FIGURE 1 is a graph showing the mean (solid Mack dots, ) and median 
(solid Macfc triangles, a O time to onset of response to topiramate by patient group 
for a partial response (shown as dashed bars) and for a foil response {shown as solid 
bars), as described in Example L 

15 Detailed Description of the Prefemed Embodiment 

In accordance with the present invention, methods are provided for the 
treatment arid/or prophylaxis of post traumatic stress disorder (FTSD J. Thus, in one 
aspect the present Invention provides a method of inhibiting fee symptoms of PTSD 
comprising administering to a patient in need of such treatment with art effective 
20 amount of a sidftmate compound of the following fonnola (I); 



25 £$h> R4 and % may be atkene groups joined 10 form a benzene ring and, when X H 
oxygen, % and R3 and/or R4 and % together may be a methylenedioxy group of the 
following formula (fl); 




B4 B3 



wherein X is CB 2 or oxygen; 
R) is hydrogen or aikyj; and 

% % %and R5 are independently hydrogen or Sower alkyi and, when X is 
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Wherein 1 6 and R 7 are the same or different ^ are hydrogen, lower ajkyt or 
axe alfcyi and are joined to form a cyeiopentyl or eyelohexyl ring; 
and the phamaceudcany acceptable salts thereof; 
5 either alone, or together with a phamaemtieaJiy acceptable carrier. 

In anote aspect of the invention, a patient is first de^rmined to be suffering 
from post tmuxnatfe stress disorder, and then the patient is treated by administering 
an amount -of n compound of the invention effective to modulate the sympioms of ijh^ 
disorder, m set forth herein. 
10 Rj in particular is hydrogen or alky! of about I to 4 carbons, such m methyl 

ethyl and isopropyl Aikyl throughout this specification includes straight and 
branched chain alfcyl. Alky! group forR 2> %, R 4 , R$, R 6 and R 7 are of about 1 to 3 
carbons and include methyl, ethyl, isoptopy! and n-propyL When X is CH^ R4 and 
Rg may combine to form a benzene ring fused to the 6-membered X-comaining ring, 
15 \Au 84 and R5 are defined by the alk&trienyl group ^-GH=GH-CH^> 

A particular group of compounds of formula (I) are those wherein X is 
oxygen and both % and R4 and R5 together are inethylenedioxy groups of 

the formula (H) t wherein % and R 7 ax^ both hydrogen, both aikyl, or combine to 
form a spiro cyciopentyl or cyclohexy! ring, in patticdar where R 6 and R 7 are both 

20 alkyl such as methyl A second group of compounds are those wherein X Clh and 
R 4 and R 5 are joined to form a benzene ring. A third group of compounds of formula 
(I) are those wherein both R 2 and R3 are hydrogen. 

The term "lower alkyf as used herein refers to branched or straight chain 
alkyl groups comprising one to ten carbon atoms that are unsuhsti mtsd m substituted, 

25 e.g., with one or more halogen groups, including, e,g>, methyl ethyl propyl, 
isopropyS, n-butyl t-bntyl, neopentyt, trifiuorcmethyS , p^^ like. 

The term 'Mkoxy" as used herein refers to RG~ wherein R is lower aikyl as 
defined above. Representative examples of lower alkoxy groups include methoxy, 
ethoxy, t-hutoxy, trifltiorornethoxy and the like. 

30 The term "effecti ve amount" as used herein means an amount of a compound 

of the invention effective to result in the clinically determinable improvement in or 
suppression of symptoms of post tmmnalie stress disorder, such as nightmares and 
intrusions (including intrusive recollections or flashbacks). An improvement in such 
symptoms include^ both a reduction in intensity and frequency of nightmares or 
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intrusions and a complete cessation of nightmares and intrusions for a sustained 
period. 

In a presently particularly preferred embodiment of the invention, the 

sidfam&te is topiramate, 
5 In yet a further aspect of the present : invention* pharmaceutical compositions 

are provided which comprise a compound of the present iriv^iitiOD-iit-'Combiit^on 

with a pharmaceutically acceptable earner. 

The compounds of formula (I) may be synthesized by the following methods: 
(a) Reaction of an alcohol of the formuk RCH2QH with a ehloimnlf ainate of 
10 the fomiuia CiS^NH^ or CISC^NHR] m the presence of a base such as potassium 

a4>utoxide or sodium hydride at a temperature of about -20 * to 25 *C and in a 

solvent such as toluene, THF or djmethyiformamide wherein R is a moiety of the 

following formula (HI): 




R 4 r% (HI) 

i 5 (b) Reaction of an alcohol of the formula RCHh OH with sulfurylehloride of 

the formula SO2 Cf> m the presence of a base such as triethylamiue or pyridine at a 

temperature of about -40 to 25 *C. in a solvent such as diethyl ether or methylene 
chloride to produce a chiorosulfate of the jformuia RCIfeOSO^GL 

The chlomsMlfate of the formula RC^OSO^Gi may then be reacted with an 
20 amine of the formula RjNI^ at a temperature of abut 40 0 to 25 *C. in a solvent such 
as methylene chloride or aeetooitrile to produce a compound of formula (I), The 
reaction conditions for (b) am also described by % Tsuohiya et ai in let letters 
36:3365 to 3368 (1978). 

(e) Reaction of the ehiorosulfate RGHgQSOO with a metal azide such as 

25 sodium azide in a solvent such as methylene chloride or acetonitrile yields an 
azidosulfate of the formula RCHjOSC^S^as described by M. Hedayatuliah in Tel 

LetL p, M55-2458 (1975). The axidosulfate is then reduced to a compound of 
formula (1) wherein Rjis hydrogen by catalytic hydroge0atiou ? c\g, with a noble 
metal and H? w hy heating with copper metal in a solvent such a$ methanol 
30 The starting materials of the formula RCH-iOB may be obtained 

commercially or as known in the art. For example, starting materials of the formula 
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RGH^OH wherein both % and %> and R4 and R5 are idenueai and are of the formul a 

(II) may he obtained by the method of R, R Brady in Carbohydrate Resmrch, 
Vol 14, p, 35 to 40 (1970) or by i^aciion of the trimefhylsilyi mol ether of a 

ketone or aldehyde with fructose at a temperature of about 25 *C ? in a solvent such a 
5 haloearboHy &g* methylene cMaride in the presence of a pmtie add such m 
hydrochloric acid or a Lewis MM such as zinc chloride* The trimethylsiiyl enol 
ether reaction is described by G/ L, Larson et al in J, Org. Otem, Vol* 38, No; 22, p, 
3935(1973). 

Further, earboxylie acids and aldehydes of the formulae RGO0H and ECHO 
10 may be reduced to compounds of the formula RCH^OH by standard reduction 

techniques, e,g, reaction with lithium aluminum hydride, sodium borohydride or 
borane~TBP eornplex m an inert solvent such a diglyme* THF or toluene at a 
temperature of about 0 * to 100 *C\, e.g, as described by H, O, House in ''Modem 
Synthetic Regions", 2nd pages 45 to 544 (1972), 
15 The compounds of formula I may also he made by the processes disclosed in 

LLS, Pat Nov 4 J 513 > 006 or in ttS. Fat -No* 5387,700, which are incorporated by 
reference herein. 

The compounds of formula 1 include the various indi vidual isomers as well as 
the racematcs thereof, e^g., the various alpha and beta attachments, ie*, betow and 
20 above the plane of the drawing, of & R5 on the 6-membeted ring, 

Preferably, the oxygens of the methytaedioxy group (II) are attached on the same 
side of the 6-membered ri ng. 

The compounds of the present Invention ears be used in ifae form of salts 
derived from inorpme or organic acids. These salts include but are not limited to 

25 the following; acetate, adipate, alginate, citrate, aspartate, benzoate, 
benEenesulfonate, hisulfate, butyrate, camphor^e, camphorsulfonMe, digluconate, 
eyeiopentanepropicmate, dodecylsul&te, ethanesulfonate, g!ucoheptanoate T 
glycerophosphate, hemisuifate, heprauoate, hexarioate s ium&rate, hydrochloride, 
hydrobroxmde, hydrpiodide, 2-hydroxyethanesulfonatev lactate, maleate, 

30 methanesuSfonate, nicotinate, 2-uapthaleuesulfonate, oxalate* pamoate, peciteate, 
persulMe, 3-phenylpmionate, pierate, pivalate, propionate, succinate, tartrate, 
thioeyanate, p-toiuenesulfonate and undeeanoate > Also* the basic nitrogen-containin| 
groups can be guatemi^ed with such agents as lowetalkyl halides, such as methyl 
ethyl, propyl, and butyl chloride, bromides, and iodides; dialkyl sulfates like 

35 dimethyl, diethyl dihutyl and diamyj sulfates, long chain haikles such as deeyl 



WO60/7M4I 



8- 



laurvl mynstyl and stearyl ehlaridcs> bromides and iodides, aralkyi halides like 
bcn&yl and pbenethyl bromides, arid others. Water or oil-soluble or dispersibie 
products are thereby obtained. 

Examples of acids which may be employed to form pharmaeeutieally 
5 acceptable acid addition salts include such inorganic acids as hydrochloric acid, 
sulphuric acid and phosphoric add and such organic adds as oxalic acid, maieic acid, 
succinic acid and citric add, Basic addition safe can be prepared in situ during the 
final isolator and purification of the compounds of formula (I), or separately by 
reacting carboxylie acid moieties with a suitable base such as the hydroxide, 

10 carbonate or bicarbonate of a pharmaceutical acceptable metal cation or with 
ammonia, or an organic primary, secondary or tertiary amine. Fhamaceudeal 
acceptable salts include, but are not limited to, cations based on the alkali and 
a&aline earth metals, such m sodium, lithium, potassium, calcium, magnesium, 
aluminum salts and the like, as well as nontoxic ammonium 

15 and amine cations, including, but not limited to ammonium* tetramethylammonitiM, 
tetraethyiammonium, methylamine, dimethylamine, trimethylamme, iriethytain&< 
ethylamme, and the like. Other repi^sentative organic amines use&l for the 
formation of base addition salts include diethylamine, ethylenediamine, 
ethanalamme, diethanolamine, pipem^ine and the like. 

20 The compounds may be used alone or in compositions together with a 

pharmaceiiticaily acceptable eerier. 

For the treatment and/or prophylMi s of the symptoms of post traumatic stress 
disorder (PTSB)* a compound of formula (1) may be employed at a daily dosage in 
the range of about 10 to 10(30 mg, prefembiy about 15 to about 800 mg y and more 

25 preferably about 25 to about 600 mg> that may be administered once, twice or three 
times a day, or more, for an average adult human* A unit dose may contain, for 
example, from about 25 to 200 mg of the active ingredient. It will be understood, 
however, that the specific dose level for any particular patient will depend upon a 
variety of factors including the activity of the specific compound employed, the ag£ t 

30 body weight, general health, sex , diet, time of administration, route of administration, 
rate of excretion, drug combination, and the severity of the particular disease 
undergoin g thempy . 

The compounds of the present invention may be administered orally, 
parenteraiiy, suhlingually, by inhalation spray, rectally, or topically in dosage unit 
35 formulations containing conventional nontoxic pharmaeeutieally acceptable earners, 



adjuvants, and vehicles, as desired. Topical administration may also involve the use 
of transdermal administration such as tmisdermal patches prionaphoresis devices. 
The term parenteral m used herein -includes subcutaneous injections, intravenous, 
intramuscular, intrasternal injection, or infusion techniques, 
5 Injectable preparations, for example, sterile injectable aqueous or otogenous 

suspensions may be fermulMed according to the known art using suitable dispersing 
or welting agents and standing agents. The sterile injectable preparation May also 
be a sterile injectable solution or suspension in a nontoxic parenieraOy acceptable 
diluent or solvent, for example, as a solution in i/3-propanedioL Among the 

10 acceptable vehicles and solvents that may be employed are waterv Ringer's solution, 
and isotonic sodium chloride solution. In addition, sterile, fixed oils are 
conventionally employed as a solvent or suspending medium. For this purpose any 
bland feed oil may be employed including synthetic mono- or di-glycerides. In 
addition, f^ty acids such as oleic acid find use in the preparation of injeetables, 

1 5 Suppositories for rectal admMstrari on of the dry g cm be prepared by mixing 

the drug with a suitable nonirrfMing excipient such as cocoa butter and pol yethy I ene 
glycols which are solid at ordinary temperatures but liquid at the rectal temperature 
and will therefore melt in the rectum and release the drag. 

Because of their ease in adminisiration, tablets and capsules represent the 

20 most advantageous oral dosage unit form, in which case solid pharmaceutical carriers 
are obviously employed. Solid dosage forms for oral administration may include 
capsules, tabfets, piils r powders, and granules, in such solid dosage forms, the active 
compound may be admixed with at least one inert diluent such as sucrose lactose or 
stareh> Such dosage forms may also comprise, as is normal practice, additional 

25 substances other than inert diluents, e.g., diluents, granulating agents, lubricants, 
binders, disintegrating agents and the like. In the case of capsules, tablets, and pills, 
the dosage forms may also comprise buffering agents. Tablets and pills can 
additionally he prepared with sugar or enteric coatings, as is known m the art, 
Topir&mate is currently available for oral administratiou in round tahiets containing 

30 25 mg, 100 mg or 200 mg of active agent The tablets contain the following inacti ve 
ingredients: lactose hydrous, pregelalinised starch, inicrocrystalline celluiose, sodium 
starch glycolate, magnesium stearate, purified water, earnaoba wax, hydro&ypropyi 
methyiceliulose, titanium dioxide, polyethylene glycol synthetic iron oxide, and 
polysorbate 80. 
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Liquid dosage forms for oral adniimsiration may include phamaceuttcally 
acceptable emulsions, solutions, suspensions, syrups, and efeirs containing inert 
diluents commonly used in the art, such as water, Such compositions may also 
comprise adjuvants, such as wetting agents, emulsifying and suspending agents, and 
5 sweetening, flavaring, and perfuming agents. 

The compounds of the present in vention can also be administered in the form 
of liposomes. As is known m the art, liposomes are generally derived from 



10 toxic, physiologically acceptable and metaholizabte lipid capable of forming 
liposomes can be used. The present compositions in liposome form can contain, in 
addition a compound of the present invention, stahiMxers, preservatives, exeipients, 
and the like. The preferred lipids are the phospholipids and phosphatidyl cholines 
(SeeilMns), both naturai and synthetic. Methods to form liposomes are known in the 

15 art. See, for example, PrescotL Ed M Mmhods in Ceil Bial&gy, Volume SV, 
AeadenHe Press, New York, N*W. (1976), p,33 et seq. 

While the compounds of the invention can he administered as the soie active 
pharmaceutical agent, they can also be used in combination with one or more other 
agents used in the treatment of post traumatic stress disorder or other psychotic 

20 disorders. Representative agents useful to combination with the compounds of the 
invention for the treatment of PTSD Include, for example, sertraline and other 
psychoactive drugs, such as, for example, serotonin uptake inhibitors, mood 
stabilizing drugs, and the like. 



Dosage levels of the active compounds in the compositions of the invention may he 
varied so as to obtain a desta! therapeutic response depending on the route of 
administration, severity of ihe disease and the response of the patient The 
combination can he administered as separate compositions or as a single dosage form 

30 containing both agents, When administered as a combination, the therapeutic agents 
cm be formulated as separate compositions which are given at the same time or 
different times, or the therapeutic agents can be gi ven as a single composition. 

The pharmaceutical compositions herein will contain,, per dosage unit, e.g., 
tablet, capsule, powder injection, teaspoonful suppository and the like from about 25 

35 to about 100 mg of the acti ve Ingredient 
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The fomgoing may be better understood by reference to the following 
example, which IS provided for illustration and are not intended to limn the scope of 
the invemi ve concepts, 

EXAMPLE i 

5 Thirty five (35) patients meeting DSM-IV criteria for chronic post-traumatic 

stress disorder fPTSI>) were selected for a study of the effects of topiramate 
admiiiistedon. Of these, 28 had non-hallucinatory PTSD and 6 MihmmXmy PTSD, 
The group with hallucinatory PTSD experienced auditory andter visual 
hallucinations containing content specifically associated with identified traumatic 
10 events. Whether these were FISD "flashbacks ,r or psychotic experiences wets at 
times difficult to ascertain due to fluctuations in reality testing the hallucinations. 
For this reason, prior to Ming screened for PTSD, some patients had received 
psychiatric diagnoses of psychotic disorders despite meeting Ml diagnostic criteria 
for PTSD. 

15 Topkarnate was added naturalistieaily to existing pharmacotherapy (see Table 

i for concomitant medications at start of trial), starting at 25 mg/day and increasing 
whenever possible by 25 to 50 mg/day every 3 to 4 days to clinical response, Target 
symptoms were DSMTV FFSD mterion B symptoms of nigMmares (N ~ 24) and 
intrusions (intrusive rwollections/flashbacifes, N -35) involving ^-experiencing of 

20 tranmas. Definitions of improvement, as assessed from patient self-report, included 
"partial response** as '"definite reduction in intensity and ftequency of nightmares or 
intrusions^ and "fail response" as "complete cessation of nightmares and imnisions 
for a sustained period". Following the seminal observations, in order to 
systematically identify responsive symptoms, the next 17 patients completed a self- 

25 report scale, the PTSD Checklist - Civilian Version (PCL^)I5, at basete and at 4 
weeks after starting topiramate. Tfte patients were instructed to complete the PCL-C 
for experiences corresponding to traumas consistent witb DSMTV criterion A for 
PTSD, Paired Hest scores for the PCL-C were calculated with Jandel SigmaStat® y> 
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Tabic j 
Concomilaal Medication. 





All Patients 
(N) 


Patterns willi 
Non^Kailueiriatory 
PTSD(N) 


Patients with i 
Haikicifeatorj? \ 

ptsd (N) ' 


Atypical 
neuroleptic 


8 


3 


5 


\ 8SRI 


? 


6 


1 


| Venlafisxme 


3 


2 


I 




1 


0 


I 


\ Trazodone 


2 


2 


0 


Ncfazodone 


i 


I 


0 


1 Bupropion 


2 


0 


2 


j Tricyclic 

| antidepressant 


1 


I 


0 


\ MM) inhibitor 


1 


1 


0 


j Stimulant 


4 


4 


0 


! Valproate 


7 


3 


4 


j Lamotrigiee 


5 


5 


0 


Lithium 


2 


1 


1 


Verapamil 


I 


1 


0 


Gabapentin 


2 


0 


G 


Benzodiaxejpines 


8 


8 


0 


Methadone 


I 


0 


1 


\ Tramadol 


i 


I 


0 


! Donepe&I 


2 2 


0 


! Topiramate 


7 j 7 


0 



Patient characteristics are summarised in Table 2, Mean age of onset of 
5 PTSD symptoms began considerably earlier m patients with bipolar disorder (W ± 
13.6 years) and hallucinatory PTSD (11 ± 4S years) than in nc^-haliucmatory, non- 
bipolar patients (29 ■£ 17,4 years), Correspondingly, the mean duration of PTSD 
symptoms was markedly grea&r in patients with bipolar disoixter (21 ± 13*9 years) or 
with MBuemations (29 ± 5.6 years) than m Mn-ha!!ucmato^ non-bipolar patients 
10 (14 ± 16.3 years). There was no significant association, boweyer, between duration 
of symptoms and response to iopiraioate* Substance abuse, whether pa$t or current at 
the time of initiation of topiramate T was present in 415% (14/35) of patients, 
Gomorbid mood disorders occurred in all instances, with a bipolar disorder diagnosis 
in 10/35, maior depression in 213/35, and dysthymic disotxfer m 2/35. 
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Patient Demographics 







j Patients with Non-Hallucinatory PT5K 






All Patients 
(N-35) 


Total 


[ Non-Polar 
Disorder 
| (N-20) 


Bipolar 
Disorder 
(N=8) 


Hallucinatory 
PTSD 
<N*7) 


Age, years 


• Mean ±SD 
(range) 


! 41.1 ± 9.5 

I m~m) 


1 42.1 ±9,9 
1 (21-61) 


1 43.4 ±9.9 
| (21-61) 


i 38.9 ±9.7 
(21-50) 


37.0 ±7,1 
(26-45) 


Geoder 


mate 


22 female/4 
male 


16 femal e/4 
i male 


6 female/2 
male 


4 female/3 
male 


Age of 

mm 

onset-, 
years 


Mean±SD 
(range) 


24.1 ±IM 
(3-55) 


26.5 ±16,9 
(3-55) 


29.1 ±17.4 
(3-55) 


19.1 ± 13.6 
(5-44) 


31.0 + 4.S 
(6-16) 


Bara! km of 
PTSB f 
years 


Mean±SD j 18.1*15.3 
(range) j (0-45) 


16,1 ±15.8 
(0-45) 


i 14.3 ± 16.3 
(1-45) 


21,1 ±13.9 
(2-38) 


29.0*5.6 j 
(22-35) 


Other 
diagnoses 
(N) 


Bipolar 
disorder 


10 


8 


0 


8 


2 


Major 
depressive 
disorder 


20 


15 


15 


0 


5 


Substance 












Cummt 


2 


i 


1 


o 


, 


Past 


12 


8 


l_i 


3 


4 j 



The primary trauma,, as reflected In nightmans md mtm$kms, most 



commonly included physical assauh md unwanted sexual experience (see Table 3). 
5 There were no apparent differences m types of primary trauma across patient 
groupings. 



wommm 
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Table 3 

Primary Trauma Reflected in Ni ghtmar e mi d Intrusions 





! All Patients 
(N) 


Patients with j Patients with 
Non-HaI)ucinatory 1 Hallucinatory j 
PTSD <N) * ! FFSD (N) * ! 


Physical 
assault 


ii 


7 


4 


. Sexual assault 


5 


5 


0 


Unwanted 

sexual 
experience 


5 


! 3 


2 


Sodden 
unexpected 
death of 
someone close 


3 


a 


0 


Serious injury 
ordeath 


2 


2 


0 


Transportation ; 
accident 


2 


2 


0 


Se vere human j 
suffering 


2 


2 


0 


Weapon 
assault 


1 


0 


i 


Combat 
{military or 

civilian 
exposure m 
war zone) 


1 


I 


0 


Sudden 
violent death 


1 


t 


0 


Other (death 
threes to 
patient and 
! family etc) 


2 


2 


0 



Response assessment, summarized, in Table 4« used the Last Observation 
Carried Forward (LOCF) method, which Includes all patients who entered the trial 

suppressed nightmares In 79% of patients (14/28 fully; 5/28 partially), and intrusions 
in m% (32/35 fully; 8/35 partially). Globally (m> m terms of suppression of feoth 
nightmares aud intrusions^ 22 patients (63%) reported a foil response and 8 patients 
(23%) a partial response. Five patients discontinued without response, i at 5 days, 



and the remaining 4 after 4 weeks. The ^)o^^ha]llJeniatq^^s^g^^^ achieved a 
higher response rate (fell: 79%; MS/psrtial: 89%), All full responses ocemre&lrte 
fton-haliuciiiatafy subgroup. Benefit usually occurred within 2 to 3 days of reaching 
m ef&cd ve dose. A foil response to toptramate was imported for 10 patients within 1 
5 week of teaimeot/ffld f or 3 addito patients by the third week of treatment 

Table 4 



Response to Tqpiramate 







Patients wit? 


i Non-Hallucinatory PTSD 






AH Patients 


Total 

(mm 


Nob- | Bipolar 
Bipolar j Disorder 
Disorder j (Nx=8) 
(N=20) | 


Patients with j 
FrSDCN=7) 


' Suppte^ioii 
! of 
nightmares 
(N - 24) 


(19/24) 


84% 

; (16/19) 


85% 
(11/13) 


83% (5/6) 


60% (3/5} • 


Partial 


5 


2 


1 


1 


3 


Full 


14 


14 


10 


4 


0 


SuppressioB 
of intrusions 


86% 
(30/35) 


89% 
(25/28) 


90% 
(18/20) 


I 88% (7/8) 


71% (5/7) 


Partial 


8 


3 


■y 


1 


5 


Full 


22 


22 


16 


6 


0 


Timeio 
onset of 
response, 
meaiv^SD 
(median) 












Partial days 


10.9*13.1 
(4.0) 


10.3 ±12 7 
(4.0) 


8.6 ±12.4 
(3.5) 


17.3*13.5 
(17.0) 


12.6 ±15.7 
(7.0) 


Full* days 


35.3 ±48.6 
(8-0) 


35.3 ±48.6 
(8-0) 


32.1 ±44.1 
(10.0) 


43.3*62.5 

mm 




Bosageof 
topiramaie, 
mean±SD 
(median) 












Partial, 
rog/day 


41.?* 3.1.7 
(25,0) 


32.8 ±17.0 
(25.0) 


26.9 ±11.2 
(25.0) 


58.3 ±14.4 
(50,0) 


70.0±51.2 
..... 0# ... 


Fuli rngMay j 7&6 ± 

im \ 

I (50.0) | 


78.6 ± 
313.8 
{50.0} 


48.3*25.4 
(50.0) 


154.2* 
200.9 
(37.5) 
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Response was also assessed in 17 patients who completed the PCL-C prior to 
mpiramate therapy and at Week 4 of treatment: mean total PCLC scores were 60 ± 
10,4 at baseline and 39 ± 10.5 at Week 4 (instrument range: 17 to 85, threshold for 
active PTSD ~ 50, p =^ ,002, paired Mest), Adjusting the baseline s&ore by 
5 subtracting by 17 to set the score for no FTSB svtnptoms to zem, them was a 48% 
redaction (59.8 to 38 jJ/(59.8 - 17) in total score. Subscale scorn reductions were 
similar for criterion 8 (re-experieneing), criterion C (avoidance), Md criterion D 
(hyperarousal) symptoms: 60%, 49%, and 42%, respectively, 

Mfeai/niedian time to onse t of response is sho wn in Figure 1 by patient group. 

10 For ail patients combined, mean time to onset of partial response for either 
nightmares or intrusions was I t ± 13-1 days with a median of 40 days. For non- 
haliycinatory patfeiiis, rmm time of onset was 10 ± 12,7 days with a median of 40 
days. For hallucinatory PTSD pa&nts, mean time was 13 ± 15 J days with a median 
of 7,0 days, Mean time to onset of a full response for both m ghtmares and mtrusions> 

15 which was seen only in non-hallucinatory patients, was 35 & 48.6 days, with a 
median of 8,0 days. Tie skewing of dme4o-fespon&e n^fieets naturalistic variations 
in days between clinical encounters and individual differences in effective dosage, 
The longest duration of treatment has been 119 weeks. 

Evidence of response was seen at relatively low rmm doses of topirarnate: 

20 response was seen in 95% of partial responders at a dosage of 75 nig/day or less, 
Response was seen m 91% of Ml responders at a dosage of 1 00 mg/day or iess> The 
threshold dosage for partial response for the entire sample was 42 ± 3 LI mg/day 
(median = 25.0 mg/day). Lowest threshold doses were attained by non^aliuoi natory, 
non-bipolar patients (30 ± J L2 mg/day 5 median ss- 25*0 mg/day) and highest doses by 

25 hallucinatory PTSD patients (70.0 ± 5L2 mg/day t median - 75.0 mg/day) followed 
by non4iato patients (38 ± .144 mg/day, median ~ 50.0 mg/day), 

Globally, the mean dose required for a full response was 79 ± 113,8 mg/day, median 
~ 50,0 mg/day), wit!* a markedly lower dose for nois-bipolar (48 ± 23.4 mg/day; 
median ^ 50,0 mg/day) compared wife bipolar patients (154 ± 200,9 mg/day, median 

30 ~ 37,5 mg/day). Few of seven bipolar responders displayed a full response only, 
thereby lowering the median full response value below the partial response value* 

Thirteen patients eventually discontinued treatment: 9 due to side effects 
(urticaria (H ~ 1], eating cessation IN = 2}> ocular and limb paresthesias [N ~ i], 
sevem headaches [N - I J r overstimnlation/panie [N ~ 2], emergent suicidal ideation 

35 [N ~ 1], and memory concerns [N »■ 1J) and 4 for other reasons (patient choice 
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[N~ 1J, Imk of Mapse upon medication interruption |N - 2j r kck of efficacy (N - 
!])« Five of the discontinues had experienced fall symptom remission prior to 
diseomiinnaion and 3 additional patients teported partial response. 

The present invention represents the first recognition of the effect of 
■5" topiramate in PTSLX Topitamate has been shown to be markedly and rapidly 
effective as add-on or monotherapy in patimis meeting DSM-IV criteria for PTSD 
with prominent criterion B symptoms of trauma-elated nightmares or intrusive 
memories/flashbacks, A high response rate occurred (full: 63%; Ml/pardal: 86%) 
independent of non-psyetoic psychiatric comorbidities and concomitant medication. 

10 The type of PTSD presentation, however, affected response rates, insofar as the non- 
hallucinatory subgroup achieved a higher response rate (full: 79%; full/partial: 89%) 
than fee hallucinatory group {full: 0%; partial: 83%). Topiramate demoMiraied a 
rapid onset of action, often within days and often at doses considerably lower than 
those typically used for antlepileptic therapy. Experience to date suggests that 

15 topiramate markedly suppresses criterion B (re-experiencing) symptoms of PTSI> 
and, although less investigated, criterion C (avoidance) and criterion D 
(hyperarousal) symptoms as well, 

Topiramate posed no safety issues in the study reported in this example 
Discontinuation due to medicaiion-assoeiated side effects, such as nausea and 

20 memory concerns, may have been (toe to the presence of other medications, to 
medication interactions, or to individual variation in time needed to accommodate to 
initial side effects. Subsequent to discontinuation of topiramate, the patient who 
experienced urticaria continued to complain of unrelated episodes of urticaria. 
Typical side effects such as dimness, nausea, or paresthesias were usually transient 

25 and, with the exception of nausea and one instance of late-onset headache, did not 
result m discontinuation. When they occurred, side effects were easily managed by 
dosage reduction or a brief hiato m administration. In general topiramate appeared 
well tolerate! in fhis population and perhaps even better tolerated in the absence of 
other medications, 

30 In accordance with the present invention, topiramate and its related suifemate 

derivatives described herein appear to be the first rapidly acting therapeutic agents 
for those symptoms of PTSD which ate often most distressing for patients and least 
consistently responsive to conventional medication such as antidepressants and 
benzodiazepines. These data, combined with what is known about topiramate from 

35 studies of epilepsy and other psychiatric disorders, suggest that topiramate will be 
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well tolerated over time, have lower ioxfcky than otter anticonvulsants smh m 
c^mm&pim and valproate, and obviate the need for laboratory monitoring. 

While the preferred embodiment of the inveMiort has been iMstfated ami 
describe it will be appreciated that various changes can be made theism without 
5 departing from the spirit md scope of the inventjotL 
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The embodiments of the invention m which an exclusive property or privilege 
k claimed are defined as follows: 

L A method for treating post traumatic stress disorder comprising 
administering to a mamma! afflicted with such condition a ihcrapeutically effective 
amount for treating such condition of a compound of the formula 1: 




X CH^OSOgNHR 1 



CD 



B 4 

wherein X is G&or oxygen; 
Rjis hydrogen oralkyl; and 

R^, I^and R$ are independently hydrogen or lower alkyi and, when X is 
Clh, R4 and R5 may be alkene groups joined to form a benezene ring and, when X 
is oxygen, %and R3and/or R 4 and R5 together may be a methyknedioxy group of the 
following f omxula (H); 

R 7 0 (II) 

wherein R$and t^are the same or different and are hydrogen, lower alkyi or 
are alky! and &re joined to form a eyeiopentyJ or cyclohexyl ring; 

and the pharmacoiogicaliy acceptable acid addition salts thereof, alone or in 
association with a pharmaeeutieaUy acceptable earner, 

2, The method of claim i wherein the compound of formula I is 



3. The method of claim L wherein the therapeutically effective amount 
is of from about 10 to 1000 mg, 

4. The method of claim 1 wherein the amount Is of from about 25 to 600 

rog. 



5, A method for treating a mammalian patient comprising determining 
that the patient suffers from post traumatic stress disorder, and then administering to 
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the patient a therapeutically effective amount for {mating such condition of a 
compound of the fonttiila I: 



%> &4&n& R 5 are independently hydrogen or lower aikyi and, when X i$ 
CI%> R 4 and % may be aikene groups joined to form & benezene ring and, when X 
is oxygen> R 2 md Rjand/or l 4 and R 5 together may he a methylenedioxy group of the 
following formula (IT); 

R / 0 • (if) 

wherem R^and R 7 are the sanie or different and are hydrogen* tower a&yl or 
are alkyl and are joined to form a eyelopentyi or eyciohexyl ring; 

and the phan^aeologicaliy acceptable aeid addition salts thereof alone or in 
association with a pharruaceutically acceptafoie earner, 

6, The method of claim 5 wherein the compound of formiila I is 
lopiramate. 

7; The method of claim 5, wherein the therapeutically effective amount 
is of from about 10 to 1000 mg. 




wherein X is CH^or oxygen; 
R jis hydrogen or alkyl; and 



8, The method of claim 5, wherein the amount is of from about 25 to 600 

mg. 
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